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ABSTRACT 

PURPOSE: To stably obtain high-purity diamond by subjecting a discharge gas 
to glow-arc transfer region discharge where current is less than the 
current in arc discharge and the gaseous temperature is lower than the 
temperature of hot plasma, thereby executing the chemical vapor phase 
deposition of the diamond. 

CONSTITUTION: While the discharge gas 3 and a gaseous mixture composed of 
gaseous hydrogen and gaseous carbon compound as a gaseous raw material 6 
are passed, a DC voltage is impressed between a cathode 1 and in anode 2 to 
generate the discharge 10 of the glow-arc transfer region, by which the 
discharge gas is heated. The heated gas is ejected in the form of a plasma 
jet by volumetric expansion from a nozzle 4. This plasma jet is brought 
into collision against a substrate 7 and the substrate is rapidly cooled to 
deposit the diamond film 8 on the substrate 7, The gaseous pressure between 
electrodes is maintained under 10- several Torr, more preferably 10-300Torr 
and the discharge pressure is required to be kept at several 100- several 
lOOOV in order to generate the discharge of the glow-arc transfer region. 
The electrodes are preferably cooled with water so as not to melt. 
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